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What is already known about this subject
• Major bleeds with low-molecular-weight heparin have

been reported at curative and prophylactic dosages.
• Enoxaparin clearance depends on body weight, and

therefore weight-adjusted dosing is recommended to
minimize interindividual variability in drug exposure and
the risk of haemorrhage in patients treated at curative
doses.

• Monitoring of this treatment is recommended in curative
indications in patients at risk.

• The need for monitoring of patients at risk receiving
prophylactic doses of enoxaparin, in this case the elderly,
remains unclear.

What this study adds
• Clearance of enoxaparin at prophylactic doses is predictably

related to body weight and creatinine clearance in the elderly.
• The simplified Modification of Diet in Renal Disease formula

seems to be most discriminating and powerful in detecting
any influence of glomerular filtration rate in the elderly.

• The influence of these covariates does not seem to be
sufficiently clinically relevant to support routine assessment in
the elderly.
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Aims
Major bleeding complications with low-molecular-weight heparin (LMWH) treatment
have been reported both in clinical studies and during postmarketing surveillance.
Monitoring of antifactor Xa (anti-Xa) activities is therefore recommended in special
populations often predisposed to renal impairment. The PROPHRE.75 study was
conducted to estimate the distribution parameters of anti-Xa activity in the elderly.

Methods
PROPHRE.75 was a prospective study of a cohort of consecutive patients aged
>75 years and treated with 4000 IU of enoxaparin once daily for venous
thromboembolism prophylaxis. Dosing history and measurements of anti-Xa activity in
sparse samples were recorded throughout treatment. The covariates included weight,
gender, age, renal function, medical history and concomitant medication. Population
parameters and interindividual variability were estimated using NONMEM® V software.

Results
Anti-Xa activity was studied in 189 patients (mean age 82 � 5 years, 22% weighing
<50 kg, 50% presenting renal impairment according to the Cockcroft and Gault
formula). A first-order input two-compartment model best fitted the data. Clearance
was significantly related to body weight and creatinine clearance based on the
simplified Modification of Diet in Renal Disease formula, central volume being related
to body weight. According to individual Bayesian estimations, 4% of patients presented
with a peak anti-Xa activity >1.0 IU ml-1, but this group did not include the sole patient
experiencing a major bleed (0.53%).

Conclusions
Systematic monitoring of anti-Xa activity in elderly patients treated with enoxaparin at
prophylactic doses does not seem to be necessary to prevent the occurrence of major
bleeding.
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Introduction
Due to their efficacy, safety and convenience, low-
molecular-weight heparins (LMWH) are becoming the
standard treatment for the prevention and treatment of
venous and arterial thrombotic diseases [1–5]. The
expanding use of LMWH has given rise to reports of
major bleeding complications, especially in elderly
patients, in the context of both randomized and obser-
vational clinical studies and postmarketing surveillance.

As LMWH are excreted mainly via the kidneys [6],
repeated administration of therapeutic doses to patients
with renal failure may lead to accumulation, overdose
and risk of bleeding events. Monitoring of antifactor Xa
(anti-Xa) activity is therefore recommended by the
French authorities in curative indications and in special
situations such as treatment of the elderly, who are often
predisposed to renal impairment [7, 8].

These recommendations raise the issues of how to
monitor accurately the anti-Xa activity of LMWH and
what target range should be used. Several randomized
studies have been performed to assess the value of moni-
toring anti-Xa activity, but these have shown no differ-
ence in terms of efficacy and/or safety between patients
treated by LMWH and monitored according to a pre-
specified target range of anti-Xa values and patients in
whom anti-Xa activity was not monitored [9–11]. The
absence of any difference could be due either to the
inclusion of ‘too normal’ patients who did not require
monitoring in view of their low biological variability, or
to the use of an inappropriate prespecified target range in
the trial, or to the fact that such monitoring is not useful.
Monitoring could be valuable if a high variability in
anti-Xa activity is expected in specific populations. This
question is particularly relevant with regard to the
elderly, because LMWH are widely and routinely pre-
scribed for geriatric populations, predisposed to both
thrombotic diseases and bleeding [12]. Finally, as
LMWH are not interchangeable [13], due to their differ-
ent dosage regimens, the range of anti-Xa activities
expected in everyday practice should be determined
for each LMWH.

We therefore conducted a population pharmacokinetic
study of enoxaparin administered at prophylactic doses
in everyday practice to estimate anti-Xa activity and its
variability in the elderly, and to identify the factors
potentially leading to interindividual variability.

Methods
Study design
PROPHRE.75 was a prospective study of a cohort of
elderly patients treated with prophylactic doses of enox-

aparin in medical and surgical departments (Internal
Medicine Department, Geriatric Department, Ortho-
paedic Surgery Unit).

Patients and treatments
All patients >75 years old and requiring enoxaparin for
venous thromboembolism prophylaxis in a medical or
surgical context were eligible for the study. All patients
gave their oral consent to participation in the trial. The
database was approved by the French consultative com-
mittee ‘Commission Nationale de l’Informatique et des
Libertés’. Exclusion criteria comprised any contraindi-
cation to the use of prophylactic doses of LMWH and
indication for curative anticoagulant treatment. Each
patient included was treated with the recommended
enoxaparin regimen comprising subcutaneous injection
of 4000 IU once daily.

Data
Blood samples were collected routinely throughout
treatment. As heparin concentration cannot be mea-
sured, anti-Xa activity is commonly considered to be an
acceptable surrogate for enoxaparin concentration [14].
Venous blood was collected in sodium-citrated tubes.
Anti-Xa activity was measured by a validated chro-
mogenic assay (Biophen® heparin [6]; HYPHEN
BioMed, Neuville-sur-Oise, France) with a lower limit
of detection of 0.05 IU ml-1. The quality of anti-Xa
activity determination was assessed using control human
plasmas for the quality control of LMWH tests contain-
ing different levels of anti-Xa activity: approximately
0.80 and 1.20 IU ml-1 (Biophen® LMWH Control
Plasma) and approximately 0.25 and 0.50 IU ml-1 in the
low concentration range (Biophen® LMWH Control
Low). The interassay precision (coefficient of variation)
determined using the control human plasmas was
<2.5%. Variables recorded in routine geriatric practice
were: demographic data (age, weight, gender), medical
history (diabetes, cancer, hypertension, etc.) and con-
comitant medication (nonsteroidal anti-inflammatory
drugs, antiplatelet agents, etc.). Renal function was esti-
mated by measuring serum creatinine (Scr) using an
enzymatic method, calculating creatinine clearance
(CrCl) according to the Cockcroft and Gault formula
[15], and the simplified Modification of Diet in Renal
Disease (MDRD) formula [16, 17].

Population pharmacokinetic analysis
Several base compartmental models previously used to
fit enoxaparin anti-Xa activities were tested in the popu-
lation pharmacokinetic analysis. The models depicted
were based on one or two compartments, with various

Anti-factor Xa activity of enoxaparin in the elderly

Br J Clin Pharmacol 64:4 429



expressions for absorption and/or elimination, and with
or without the inclusion of endogenous activity [18–24].
Data below the limit of quantification (LOQ) were
excluded (0.05 IU ml-1). The use of other methods to
analyse these data (replacement of data below LOQ by
LOQ/2 or replacement of the first value below LOQ
determined for each patient by LOQ/2 and omission of
all following values below LOQ) [25] did not change the
fit of the model (data not shown). Various error models
(additive, multiplicative and combined) were investi-
gated. Interindividual variabilities in parameters were
implemented as exponential terms, for example, with
regard to clearance (CL):

CLj CLp exp jCL= × ( )η

where hjCL denotes the proportional difference between
the true individual parameter (CLj) and the mean popu-
lation value (CLp).

Model building
Pharmacokinetic analyses were carried out using
NONMEM software (Version 5.1; Globomax Service
Group, Hanover MD, USA) [26, 27]. NONMEM, stand-
ing for NON-linear Mixed Effects Models, allows esti-
mation of the following pharmacokinetic parameters: Q,
interindividual variability, w, of each parameter and
residual variability s. The First Order Condition with
interaction (FOCE inter) estimation method was used.
Individual pharmacokinetic parameters were obtained
using empirical Bayesian estimations.

The following procedure was used to identify the
influence of the covariates on interindividual variability
in the parameters [28]. In the first step, the base popu-
lation model, without any covariates, was constructed. In
the second step, relationships between individual param-
eters and potential covariates were investigated, using
linear regression for continuous covariates (age, weight,
Scr, CrCl, etc.), tree-based modelling and a generalized
additive model (GAM) procedure implemented in Splus.
In the third step, candidate parameter covariates were
added to the model if they improved the fit, as judged by
a decrease in the objective function of >3.84 in the
likelihood ratio test (c2, P < 0.05; one degree of
freedom). A procedure of backward elimination of each
significant covariate was then performed. A covariate
was excluded if the minimum objective function did not
increase by >6.6 (c2, P < 0.01; one degree of freedom).

Model validation procedure
If the model is to be used for predicting anti-Xa values,
it should at least be capable of regenerating the data used
for its construction. A predictive check might then offer

insights into potential inconsistencies [29]. In this way,
we assessed the quality of the model by simulating 200
datasets from the final parameter estimates and com-
pared the observed distribution with the simulated dis-
tribution. A plot of the time course of the observations
and prediction interval for the simulated values provided
a visual predictive check, which confirmed the suitabil-
ity of the final model [30].

Results
Patient data
A total of 189 patients entered the PROPHRE.75 study.
Their characteristics are shown in Table 1. The mean age
of the population was 82 � 5 years (� SD), 50% of the
patients being >81 years old. Most of the patients were
women. Eight percent were considered as obese (body
mass index � 30 kg m-2). Half of the patients presented
moderate or severe renal failure (CrCl <50 ml min-1)
according to the Cockcroft and Gault formula, but <20%
according to the simplified MDRD formula. The major-
ity of the patients had been admitted for an acute
medical condition (63%), the others were orthopaedic
patients (15%) or had suffered a stroke (22%). Most
patients were being treated with drugs affecting haemo-
stasis (principally antiplatelet agents for atrial fibril-
lation). One major bleed (0.53%), defined as an
intracranial haemorrhage, occurred during the study,
requiring the interruption of enoxaparin treatment.
Three symptomatic thrombotic events were observed
(1.59%), necessitating curative treatment.

Sampling data
The mean duration of treatment was 7 days. A total of
451 serum anti-Xa activities were obtained, signifying
on average fewer than three measurements per patient
(very sparse data). Fifty-six activities below the limit of
quantification were excluded. The distribution of sam-
pling times covered the entire day. The most frequent
sampling time was time 0, corresponding to the residual
activity just before the morning injection, this time being
most convenient for the nurses.

Model building
A two-compartment first-order input model with log
normal interindividual variability in clearance (CL),
volume of distribution of the central compartment
(V2), intercompartmental clearance (Q) and peripheral
volume (V3), including a proportional residual variance,
was found to be the most suitable base structural model.
Additional incorporation of an estimated endogenous
activity over-parameterized the model without any
improvement. A block matrix was added to take into
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account the correlation between CL and V2. The chro-
nology of the modelling procedure presented in Table 2
illustrates the progression of the covariate modelling
process based on the likelihood ratio test. An improve-
ment in fit was found when body weight, CrCl based on
the simplified MDRD formula and gender were incor-
porated as covariates for clearance (CL) and body
weight in the volume of distribution of the central com-
partment (V2). No other covariate seemed to influence
the anti-Xa activity parameters. The full model was not
improved by fitting a mixed residual error model. When
the full model was tested against reduced models by

omitting each covariate in turn, all covariates except
gender remained significant. Standard diagnostic plots
for the base and the covariate models are presented in
Figure 1. Weighted residual plots revealed no apparent
bias in the final model. Interindividual variabilities in
CL and V2, expressed as coefficients of variation,
were reduced from 30% to 26% and from 28% to
15%, respectively, when considering weight and CrCl as
covariates. The final estimated parameters are presented
in Table 3.

Model evaluation procedure
A visual predictive check was performed on the base
and covariate models to confirm improvement of the
model and suitability of the final model (Figure 2). The
base structural model without any covariates underes-
timated high anti-Xa activities; in contrast, a visual
predictive check showed that addition of body weight
and CrCl led to a much better description of the vari-
ability in high anti-Xa activity compared with the base
model, but still did not properly capture the profile of
anti-Xa activity at the beginning of the treatment
(<48 h).

Bayesian predictions
Four patients were randomly chosen to illustrate the
individual predictions of the model (Figure 3). Irre-
spective of the day of sampling, gender, age, CrCl and
body weight, the model seemed to predict anti-Xa
activities adequately. The distribution of individual
Bayesian anti-Xa activities between 3 and 5 h after
subcutaneous injection of enoxaparin (peak anti-Xa
activities) ranged from 0.10 IU ml-1 to 1.20 IU ml-1

with a median of 0.44 IU ml-1. Twenty-nine percent
of patients had at least one estimated peak anti-Xa
activity >0.5 IU ml-1, 10% >0.8 IU ml-1 and 4%
>1.0 IU ml-1. These last patients (n = 7) had a low
body weight (mean of 50 kg) and a low CrCl estimated
using the simplified MDRD formula (mean of
74 ml min-1); five of them were women. Finally, the
patient who experienced a major haemorrhage showed
an estimated peak anti-Xa activity of 0.35 IU ml-1 4 h
after LMWH injection.

Discussion
The PROPHRE.75 study presents the first population
pharmacokinetic model of enoxaparin administered
at prophylactic doses to patients aged >75 years. In view
of the wide range of patients receiving this type of
treatment (medical patients, those receiving prophy-
lactic treatment in the context of orthopaedic and
general surgery, etc.), it was interesting to investigate the

Table 1
Baseline characteristics of patients

Demographic and clinical data n = 189

Age mean � SD (min–max) 82 � 5 years (75–95)
median 81 years

Women 62%
Weight mean � SD (min–max) 66 � 14 kg (38–108)

<55 kg 22%
Obese (BMI > 30 kg m-2) 8%
LMWH indications

Immobility due to acute medical
disease

63%

Orthopaedic surgery 15%
Stroke 22%

Renal function
Scr

Mean � SD (min–max) 52 � 17 ml min-1 (24–93)
Scr < 60 mmol l-1 50%

CrCl, Cockcroft–Gault formula
Mean � SD (min–max) 52 � 17 ml min-1 (24–93)
CrCl < 50 ml min-1 50%

CrCl, simplified MDRD formula
Mean � SD (min–max) 69 � 20 ml min-1 (27–127)
CrCl < 50 ml min-1 18%

Bleeding risk factor
Hypertension 57%
Diabetes 24%
Cancer 19%

Concomitant medication*
Antiplatelet agents 36%
Corticosteroids 7%
NSAIDs 5%
Therapeutic doses of

anticoagulant
2%

Scr, Serum creatinine; NSAID, nonsteroidal anti-
inflammatory drug; BMI, body mass index; LMWH, low-
molecular-weight heparin. *Some patients might have
received combination therapy.

Anti-factor Xa activity of enoxaparin in the elderly

Br J Clin Pharmacol 64:4 431



potential covariates that could explain part of the inter-
individual variability of enoxaparin pharmacokinetic
parameters, as well as the risk of drug accumulation.
This population study has shown that body weight and
CrCl, estimated using the simplified MDRD formula,
significantly influence enoxaparin pharmacokinetics.

Despite the absence of any consensual pharmacoki-
netic model to describe enoxaparin’s profile (Table 4),
probably because model identification is design depen-

dent (sparse or rich data) and population dependent, the
covariates partly explaining interindividual variability
are quite similar [18–24]. In fact, the main difference
between studies concerns the methods used to summa-
rize the covariates of interest (different size descriptors
for weight and different renal function estimates). In
our study performed in the elderly, it is important to note
that CrCl based on the Cockcroft and Gault formula was
not the best marker of renal function with regard to

Table 2
Model-building steps

Description
Interindividual
variability (CV)

Residual
variability (CV)

Objective
function (Dobj)* P-value†

Covariate
retained

Base model CL 30% 31% -1353
V2 28%
V3 97%

Forward selection
1. Weight on CL CL 26% 31% -1366 <0.001 Yes
CL = q1 ¥ [wt/median(wt)]q6 V2 25% (-13)

V3 90%
2a. Serum creatinine on CL -1366 (0) NS No
2b. Creatinine clearance (C–G) on CL CL 26% 30% –1372 <0.02 Yes
CL = q1 ¥ [wt/median (wt)]q6 ¥ [CrCl/median (CrCl)]q7 V2 27% (-6)

V3 83%
2c. Creatinine clearance (MDRD) on CL
CL = q1 ¥ [wt/median (wt)]q6 ¥ [CrCl/median (CrCl)]q7

CL 28%
V2 26%
V3 84%

30% –1375
(-9)

<0.01 Yes instead of
the previous
one

3. Gender on CL CL 27% 29% -1382 <0.01 Yes
CL = q1 ¥ [wt/median (wt)]q6 ¥ [CrCl/median (CrCl)]q7 V2 27% (-7)

(x q9 if male) V3 89%
4. Weight on V2 CL 22% 29% -1408 0.0001 Yes
V2 = q2 ¥ [wt/median (wt)]q8 V2 13% (-26)

V3 90%
Backward selection
Weight on CL omitted CL 28% 30% -1377 <0.0001 Yes

V2 18% (-31)
V3 87%

Creatinine clearance (MDRD) on CL omitted CL 24% 31% -1399 <0.01 Yes
V2 18% (-9)
V3 93%

Gender on CL omitted CL 26% 30% -1402 <0.02 No
V2 15% (-6)
V3 93%

Weight on V2 omitted CL 27% 30% -1382 <0.0001 Yes
V2 27% (-26)
V3 89%

CL, Clearance; V, volume of distribution; WT, body weight; Scr, serum creatinine; C–G, Cockcroft–Gault formula; MDRD, simplified
MDRD formula. *Dobj, Delta objective function compared with previous significant model. †Likelihood ratio test at the 0.05
significance level was used to discriminate between nested structural models that correspond to a reduction of 3.84 units (c2,
P < 0.05) in the objective function (obj) with one parameter difference between models (forward selection). Covariates were not
deleted from the model at a 0.01 level of significance (backward selection).
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explaining part of the interindividual variability of enox-
aparin CL. Some authors have noted that assessment of
renal function based on Scr and CrCl estimated using the
Cockcroft and Gault formula might be inaccurate in the
elderly [31, 32]. The use of Levey’s formula, better
adapted to a geriatric population, permits more precise
evaluation of renal function, but albumin and urea
assessments are not easily available in current clinical
practice [16, 32]. The simplified Levey formula, also
called the simplified MDRD formula [17], also seems to
be accurate in the elderly, with a discriminative power

between several levels of CrCl in our study. Body weight
is not taken into account in computing this formula,
which avoids both the introduction of correlated vari-
ables in the pharmacokinetic model and a too frequent
use of approximate body weight rather than an actual
measurement, especially for very old patients who are
not always sufficiently mobile to be simply weighed on
a bathroom scale.

The pharmacokinetic analysis of the PROPHRE.75
trial allowed identification of two significant covariates
in patients >75 years old: body weight and renal

Figure 1
Standard diagnostic plots using base and

covariate models
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function. The first comment is that the relationships
between the pharmacokinetic parameters of LMWH and
body weight were already known with respect to cura-
tive doses (Table 4); the second is that these relation-
ships are in agreement with well-established allometric
equations, corresponding to estimates of 0.78 in the
equation relating CL to body weight and 1.25 in that
relating V2 to body weight in our study and 0.75 and 1,
respectively, in allometric equations [33, 34].

This result is in accordance with previously published
data on LMWH treatment at curative doses in relation to
kidney function [19, 21–23, 35, 36]. However, a statis-
tically significant correlation does not necessarily
signify a clinically relevant effect. What of the clinical
impact of renal function in this pharmacokinetic study?

First, if we look at the concentration–time profiles and
Bayesian maximal anti-Xa activities obtained for indi-
vidual patients, 4% of patients presented a peak anti-Xa
activity, reaching at least the empirical threshold for
bleeding risk (i.e. 1.0 IU ml-1, empirical because defined
without any clinical evaluation) [37]. The low percent-
age of these patients, combined with the absence of a
clear relationship with bleeding risk, does not support
systematic laboratory monitoring in the elderly.

Second, while enoxaparin CL is lower in patients with
impaired renal function and low body weight, the varia-
tion is slight, even though statistically significant.
Indeed, the results of a simulation indicated that the
increase in the terminal elimination half-life of enox-
aparin between a woman weighing 45 kg with a CrCl of

25 ml min-1, according to the simplified MDRD
formula, and a man weighing 75 kg with normal renal
function (69 ml min-1) is <1.5 h. This increase is of
questionable clinical relevance and cannot of itself
imply an increased risk of drug accumulation. The same
clinical conclusions were drawn in a very recent paper
investigating the mean peak and trough values of anti-Xa
activity observed after administration of prophylactic
(i.e. low) doses of enoxaparin in the elderly [38].

Finally, some clinicians choose to monitor anti-Xa
activity in the elderly systematically in order to reduce
the dose when the peak anti-Xa activity reaches the
cut-off value of 1.0 IU ml-1 [37]. Several studies have
been conducted to establish relationships between
anti-Xa activities and LMWH efficacy and safety, the
main issue being the balance between antithrombotic
and haemorrhagic risks. Clinicians who prescribe
reduced doses of enoxaparin for fear of bleeding com-
plications should be aware of the risks. This practice
can lead to decreased anti-Xa activity and, conse-
quently, insufficient reduction in the risk of throm-
boembolic events. Indeed, the MEDENOX study has
shown that the use of an enoxaparin dose of 2000 IU
instead of 4000 IU results in an efficacy equivalent to
that of a placebo with regard to the prevention of
venous and arterial thrombotic diseases [3]. Similarly,
Montalescot et al. have demonstrated that a low dose
of enoxaparin is an independent predictor of 30-day
mortality in unselected patients with acute coronary
syndrome [39].

Table 3
Final parameter estimates

Parameters Values (95% CI)
Interindividual
variability CV (95% CI)

KA (h-1) 0.63 (0.44, 0.81) 0 FIXED
CL (l h-1) = q1 ¥ (wt/65)q6 ¥ (ClCr/69)q7 26% (20, 31)

q1 0.70 (0.66, 0.75)
q6 0.78 (0.47, 1.08)
q7 0.25 (0.05, 0.45)

V2 (l) = q2 ¥ (wt/65)q8 15% (0, 23)
q2 6.43 (5.47, 7.39)
q8 1.25 (0.72, 1.78)

Q (l h-1) 0.34 (0.17, 0.49) 0 FIXED
V3 (l) 8.18 (1.97, 14.36) 93% (22, 130)
Residual variability s (CV) 30% (26, 33)

The 95% confidence interval (CI) of point estimates was determined from the
corresponding standard errors of estimates (SE), as follows: CI = point estimate �

1.96 ¥ SE. SE was calculated as the square root of the diagonal elements of the
estimation covariance matrix.
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Our cohort is clearly not sufficiently large to show
any correlation between anti-Xa activity after prophy-
lactic doses of enoxaparin and bleeding risk, as only
one event (0.53%) was observed. Systematic assess-
ment of anti-Xa activities and consequently reduc-
tion of enoxaparin doses in the prophylactic context
cannot be routinely recommended for the time being,

assuming that the conditions of administration are
respected. Nevertheless, little information concern-
ing prophylactic treatment with enoxaparin has been
published and further investigations in this area are
required.

Competing interests: None declared.
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Figure 3
Individual prediction using the covariate

model. Observations (IU/mL) ( ), individual

predictions (—); D = days, CICr estimated by the

simplified MDRD formula
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Table 4
Enoxaparin pharmacokinetic models

Schoemaker
1996 [18]

Bruno
2003 [19]

Green
2003 [20]

Green
2005 [21]

Hulot
2004 [22]

Hulot
2005 [23]

Kane-Gill
2005 [24]

Present
study

Indication –
curative

ACS
curative

ACS, DVT
curative

ACS
curative

ACS
curative

ACS
curative

CII
curative

Med, surg,
prophylactic

Daily dosage Not available 250 IU kg-1 200 IU kg-1 100–200 200 IU kg-1 200 IU kg-1 550 IU h-1 4000 IU
then 4000 IU IU kg-1 (initial)

Number of patients 12 448 96 38 60 532 48 189
Median age, years Not available 63 56 (mean) 78 74 (mean) 67 (mean) 59 (mean) 81
Total anti-Xa 120 788 NA 313 189 661 363 451

activities
(number per patient) (10) (1.8) (3) (8.2) (3) (1.2) (8) (2.4)
PK model: number of 1 2 1 2 2 1 1 1 2

compartments
Endogenous anti-Xa Yes No No No Yes No No No No

activity
Significant covariates
On clearance _ BW, CrCl Lean body CrCl Scr, BW, Scr, BW BW, CrCl

(Cockcroft– weight (Cockcroft– gender gender (simplified
Gault with
BW)

Gault with
IBW)

MDRD with
BW)

On volume of
distribution

_ _ BW BW BW BW ICU BW

NA, Not available; ACS, acute coronary syndrome; DVT, deep-vein thrombosis; CII, continuous intravenous infusions; med,
medical patients; surg, surgical patients; BW, body weight; IBW, ideal body weight; Scr, serum creatinine; CrCl, creatinine
clearance; ICU, intensive care unit; PK, pharmacokinetic.
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Appendix 1: PROPHRE.75 Study Group
All members of the group work in the University Hos-
pital of Saint-Etienne, France.

Investigators: Internal Medicine Department, Belle-
vue Hospital (D. Delsart, M. Epinat, V. Bost): 151
patients. Anaesthesiology Department, Bellevue Hospi-
tal (P. Zufferey, S. Passot, P. Bouffard): 53 patients.
Geriatric Medicine Department, Bellevue Hospital
(C. Ferron): seven patients. Geriatric Department,
La Charité Hospital (R. Gonthier): five patients.

Assay: Department of Haemostasis (B. Tardy,
J. Reynaud).

Coordinating centre: Thrombosis Research Group
(EA3065), Clinical Pharmacology Department (P.
Mismetti, S. Laporte, V. Bost, C. Bernabé) and Nephro-
logy Unit (E. Alamartine).

Data Management: Thrombosis Research Group
(EA3065), Clinical Pharmacology Department
(S. Laporte, A. Berges, C. Labruyere, E. Presles).
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